Expression and molecular properties of a new laccase of the white rot fungus Phlebia radiata grown on wood.
Laccases are phenol-oxidizing, multicopper enzymes produced by fungi, plants, insects and bacteria. Fungal laccases are involved in ecologically important processes such as decomposition of lignocellulose (wood and plant material). In this work, in order to find out the role of fungal laccases upon wood colonisation and lignin decay, we describe expression of laccase-encoding genes in the white rot basidiomycete Phlebia radiata 79, when the fungus grows on its natural substrates, that is on softwood (Alnus incana) and hardwood (Picea abies). Clones for two laccase-encoding genes, the previously described Pr-lac1 and a new gene Pr-lac2 were characterized. Pr-lac2 coding region is interrupted by 12 introns and the deduced Lac2 protein displays a higher pI value (5.8) than Lac1 (pI 3.2-3.5). Phylogenetic analysis indicates differential evolution for the two laccases, and Lac2 demonstrates the highest sequence identity with Trametes laccases (66%). Transcripts of Pr-lac1 were the most abundant both in solid-state softwood and semi-solid hardwood cultures, as analyzed by competitive RT-PCR and Northern hybridization. On spruce wood chips, Pr-lac1 and Pr-lac2 were expressed within 2-3 weeks of growth together with manganese and lignin peroxidase-encoding genes. Our results indicate wood-promoted but time-dependent regulation of expression for the two, at protein and gene level distinct P. radiata laccases.